The aim of this study was to observe and record the changes in behaviors and performance of Japanese quails "Coturnix japonica" due to circadian rhythms and different light duration. A total of 220 Japanese quail chicks were used and distributed to two experiments (the circadian rhythms (100 birds) and the lighting duration study (120 birds). The behaviors were recorded by direct observation and video recording. The results showed significant differences in the most recorded behaviors among the different day times, especially in video recording. The ingestive and kinetic behaviors were significantly higher at morning, while the resting behavior was the highest in mid-day. Comfort behavior was significantly lower at morning than other times. The light duration had significant effects on ingestive and kinetic behaviors. It was highest in 24 hours of light duration. While, the dust-bathing was significantly higher in 14 (2.9) than 24 hours of light duration (1.74). Quails growth performance did not reveal significant differences between quails kept in 14 and 24 hours of light duration. It was concluded that, the quails on different day times and lighting duration showed significant difference on the normal behavior.
Introduction
Japanese quails were inexpensive to keep, where it reared in small cages and had high immunity against the common poultry diseases. Although, it represents a form of poultry production, but it is more nervous than other poultry species. They able to fly in vertical position to upwards. The adult male and female quail weighed about 100-140 and 120-160g, respectively. Most of organisms have a clock in their brain that regulates the timing of biological processes and daily behavior, which known as circadian rhythms [1] . Most of the maintenance processes and behaviors were related to 24 hour day/night cycle. Behavioral studies are crucial not only for increasing knowledge of animal status, but also for assessing the animal's response to its environment that consequently impaired its welfare [2] . Welfare assessment may provide a feedback or information to be considered during the management and when designing poultry houses [3] . The most important factor affecting all diurnal rhythms is the light cycle, where the light acts as time keeper controlling the circadian rhythms [4] . Quails have excellent full-color vision and can see under ultraviolet lighting due to their higher sensitivity to the wave length [5] .
Photoperiodism (light duration or day length) underlies the so-called biological calendar [6] . The light duration was widely used for improving the reproductive performances of layers [7] . Furthermore, Classen et al. [8] , founded that lighting duration had significant effects on production and welfare of broilers. To our knowledge, only a few experiments were conducted to assess the role of the light duration and diurnal rhythm on quail behavior. Hence, our study was designed to record the changes in behaviors of Japanese quails due to the light duration and circadian rhythm.
Material and Methods

Experiment one
One hundred Japanese quail chicks were obtained from commercial hatchery, housed in the same home pen and distributed into five groups (20 birds for each). The floor space for each group were 1m 2 , providing each quail with 0.05 m 2 of floor space with bedding materials of sawdust (10 cm thickness). The brooding temperature monitored at 35°C during the 1 st brooding week and then decreased 3.5°C weekly until full feathering of quails. The diet ingredients for the current study mentioned in Table (1) , as recommended by AOAC [9] . Feed and water were provided ad-libitum. . In focal technique, the behavioral patterns in all groups were recorded by the observer who standing in front of the groups after waiting for five minutes before recording for acclimatization [5] . Quail's numbers were counted for calculating behavior percentage after scanning technique.
Statistical analysis was done using the analysis of variance (one way ANOVA) through the SAS statistical system [12] , where the results were presented as Mean ± Standard Error with significance at P < 0.05. Eating: number of quails on troughs; Drinking: number of quails on drinkers.
Kinetic behavior
Walking: either walk or run; Flying: number of flying in a box.
Litter scratching
Number of scratching by the toes of legs in the litter. Number of bathing in litter.
Resting behavior
Abnormal behavior
Aggression: the birds counteracts of others; Feather pecking: pecks to feathered parts. *Based on Mohammed et al. [2] .
Experiment two
A total of 120 one-day old Japanese quail chicks were kept in new constructed pens (2 m 2 ) and distributed into two experimental groups of 14 and 24 hours of light duration of incandescent light (each 60 quails). Each group was divided into three replicates (each of 20 birds). Husbandry condition and management were as in experiment one. The behavioral patterns were observed and recorded as in experiment one by scan sampling technique. Moreover, all growth performance (initial body weight, final body weight, average body weight gain, daily body weight gain, daily feed intake and feed conversion ratio) were calculated [2] . The data were analyzed using Student's t-test by SAS program [12] . Results
The activity of quails (flying behavior) was the highest in the morning, while the resting behaviors (crouching, huddling, sitting and idling) were higher at noon (Table 3) . There were significant effects of diurnal times on all normal behaviors of Japanese quails (Table 4) .
While, abnormal behaviors (feather pecking and aggression) were numerically differed among the experimental groups. ab Means within the same row having different superscripts were significantly different (P ≤ 0.05 and P ≤ 0.01).
Quails reared in 24h light duration were the highest in eating and drinking behaviors Moreover, they were more active (walking and flying behaviors). The frequency of dust bathing was significantly higher in 14h of light duration than in 24h. The other behaviors and growth performance did not reveal significant differences between the two groups (Table 5 ). ab Means within the same row having different superscripts were significantly different (P ≤ 0.05 and P ≤ 0.01).
Discussion
The behavior represents a series of activities of endocrine or exocrine character [13] for assessing the animal's response to its environment that consequently affects its welfare. Circadian rhythms are the most important factor that affects the behavior of the birds which controlled by mean of endogenous diurnal clock [1] . In the present study changes in behaviors of quail chicks by circadian rhythms and lighting duration were observed. By direct observation, the times of negative behavior were longer in the morning than other times, but the difference did not reach the significance. The observed differences in ingestive behavior (eating and drinking) was agreed with Sambraus [14] and Deeming [15] . In contrast, Abdel-Hamid [1] and Wikelski et al. [16] , mentioned that the feeding time was increased at mid-day than early morning and afternoon. On the other hand, the quails spent more time in flying behavior in the morning with significant differences. 5 FCR: feed conversion ratio. ab Means within the same row having different superscripts were significantly different (P ≤ 0.05 and P ≤ 0.01).
The increase of activities in the morning may be due to decrease of temperature stress. Amado et al. [17] stated that the activity of birds was high in early morning and late afternoon. Never less, the resting behavior (crouching, huddling, sitting and idling) was significantly higher at noon than other times. These results may due to mid-day have a period of quiet time in form of resting behavior [18] . In the video recording, the most recoded behaviors were significantly affected by changes in day times, which agreed with Nelson et al. [6] and Newton [19] , who stated that he circadian hours have great effects on the behavior of birds in different geographical and environmental sites. While, Lincoln et al. [20] reported that circadian factors were weakly affected the behavior of birds. Ingestive, kinetic and litter scratching behaviors were higher during morning than other times that may be due to greater expression of these behaviors in the morning [21] . The results were disagreed with Koenig [22] who detected that ingestive behavior was excessively at mid-day hours. In the current study, the quail was resting in the mid-day than other times of day, which may be attributed to the quails have a period of quiet time in form of resting behavior during the middle of the day. Furthermore, the comfort behavior (preening and dust bathing) was significantly higher at noon, afternoon and evening, respectively. These results may be due to higher resting behavior and the most of comfort behavior is in resting position. While, Abdel-Hamid [1] mentioned that, the preening and feather shaking frequencies did not affect by diurnal factors.
As general, the abnormal behaviors (aggression and feather pecking) didn't show any differences due to changes in circadian rhythm. Lighting is a powerful exogenous factor in control of physiological and behavioral processes [23] . Quails housed at 24 h of light duration were significantly higher in frequencies of ingestive and kinetic behaviors than 14 h of light duration. In contrary, the frequency of dust-bathing was the lowest in 24 h. In this study, the significant effects of light duration in behavior were agreed with Bayram and Ozkan [24] . Never less, the results of this study revealed that light duration did not significantly affect the frequencies of other behaviors [25] . Furthermore, there were no differences in all growth performances of quails kept at different light duration. The results were disagreed with Haiming et al. [26] , who found significant differences in the most of growth performances (final body weight gain, daily feed intake and feed conversion ratio). In other studies, there were significant decrease in body weight and feed conversion ratio in 24 hours duration than intermittent light [27] , while Lien et al. [28] noted a positive correlation between light duration and performance in broilers.
Conclusion
From the current study, we can conclude that the changes in day times and light duration of quails'environment were associated with significantly different normal behavior, while there were no significant differences in abnormal behaviors such as aggretion and feather picking due to changes in circadian rhythm and light duration.
